Since 2002, our laboratory has focused on natural products and semi-synthetic natural products from the Red Sea soft coral Sarcophyton glaucum. Our studies showed the cancer chemopreventive and anticancer effects of these compounds both in-vitro and in-vivo particularly against skin cancer [1] [2] [3] [4] [5] [6] [7] [8] [9] [10] [11] [12] . In our recent study [11] , three new cembranoids, were isolated and identified as (1S,2E,4R,6E,8R,11S,12R)-8,12-epoxy-2,6cembradiene-4,11-diol (1), (1S,2E,4R,6E,8S,11R,12S)-8,11-epoxy-4,12-epoxy-2,6-cembradiene (2) and (1S,4R,13S)-cembra-2E,7E,11E-trien-4,13-diol (3) . Initial screening showed that they possess promising anticancer effects against melanoma when tested at a single concentration of 500 µM for 48 hr exposure. In this investigation, we are reporting detailed concentration and time studies of the anticancer effects of these compounds against the cell viability of mouse melanoma B 16 F 10 cells. Their effect on de novo DNA synthesis and poly(ADP-ribose)polymerase (PARP) activity were also studied.
While strongly inhibiting viability of melanoma cells during 48 -72 hr treatments, cembraoind (1) does not display any toxic effect towards monkey kidney CV-1 cells. Cembranoids (2) and (3) inhibited the viability of melanoma cells but was found to be cytotoxic to healthy monkey kidney CV-1 at the same concentration and same exposure time required for the anticancer effect. The three cembranoids inhibited the de novo DNA synthesis, and stimulated fragmentation of DNA, most likely due to inhibition of PARP activity. These data suggest that cembranoid (l) may be a good dependent decrease in mitochondrial reductase with maximum effect at 500 µM at exposure time of 48 -72 hr. Figure 3 , incubation of cells with increasing concentrations of the three tested compounds produces a concentration-dependent decline in BrdU incorporation onto the de novo synthesized DNA molecule. All compounds produced approximately 100% inhibition at 500 µM concentration after 24 hr and at 400 µM concentration for longer exposure times.
Inhibition of de novo DNA synthesis: As illustrated in

Inhibition of PARP activity:
PARP is an enzyme involved in repair of the damaged DNA molecules. As illustrated in Figure 4 , incubation of cells with increasing concentrations of test compounds produces a concentration and time-dependent decline in PARP activities. At 500 µM concentrations all test compounds inhibited PARP activity by 100%.
Cytotoxicity studies: The cytotoxicity of these compounds was evaluated on the viability of healthy monkey kidney CV-1 cells. Cell viability was determined by the Elisa-type MTT colorimetric assay. As illustrated in Figure 5 , only compound (1) did not display any cytotoxicity against monkey kidney CV-1 at concentrations up to 500 µM during 72 hr exposure times. Compounds Anti-melanoma activities of cembranoids Natural Product Communications Vol. 9 (8) 2014 1145
Isolation of compounds:
Freshly collected specimens of the soft coral Sarcophyton glaucum from the Red Sea were immediately frozen in dry ice and kept at -20 °C until chromatographic extraction according to the reported procedure afforded the three cembranoids [11] which were dissolved in DMSO to obtain a 50 mM stock solution. In all culture media the final concentration of DMSO was 0.5 %, whereas the final concentration of these compounds was 0 to 500 µM.
Trypan-blue Staining:
To prepare cell suspensions having defined amounts of living cells, a quick trypan-blue exclusion staining method was used. A cell suspension in growth media was diluted twice with 0.4% Trypan-blue solution (AMRESCO, Solon, OH, USA). Concentrations of living cells were determined using Cellometer Auto T4 Plus Cell Counter (Nexcelom Bioscience LLC, Lawrence, MA, USA) equipped with Cellometer Automated Cell Counts software.
Cell culture: Mouse melanoma B16F10 cells and monkey kidney CV-1 cells were grown in DMEM media supplemented with 10% FBS and a 1% solution containing 100 U/ml penicillin and 100 mg/ml streptomycin to inhibit bacteria growth. Cells were grown at 37 °C in a humidified atmosphere containing 5% CO 2 and 95% air. Melanoma cells were seeded onto 96-well plates at concentrations of 4x10 3 , 2x10 3 and 1x10 3 per 0.1 well and initially incubated for 24 hr at 37 °C under standard conditions. Old media was replaced by fresh media containing increasing concentrations of the test compounds (0 to 500 µM) and cells were incubated for another 24, 48 and 72 hr. Because CV-1 cells grow slower than melanoma cells, they were seeded onto a 96-well plate at concentrations of 16x10 3 , 8x10 3 and 4x10 3 per 0.1 ml well and treated as described for melanoma cells.
MTT assay: Cell viability was also determined by the Elisa-type MTT kit following the manufacturer's protocol (Biotium, Inc., Hayward, CA, USA). This colorimetric assay is based on reduction of the yellow tetrazolium salt to a purple formazan crystal by mitochondrial reductase which is active in living cells. In a 96 well plate 10 μL of MTT solution/0.1 mL media was added to each well. The reaction mixture was then incubated at 37 °C for 4 hr. and 200 μl of DMSO was added to dissolve the purple formazan crystals. The color absorbance of samples was measured at 570 nm with a reference wavelength of 630 nm to correct background for the blank sample (growth media without cells) using a Type M2 Spectra Max Microplate Reader (Sunnyvale, CA, USA) equipped with SoftMax PRO4.8 software.
Determination of inhibition of DNA synthesis:
The rates of DNA synthesis were determined by measuring BrdU incorporation into de novo synthetized DNA using cell proliferation Elisa-type and BrdUbased colorimetric kit assays according to the manufacture's protocol (Roche Diagnostics, GmbH, Mannheim, Germany). At the end of the incubation period, 10 µl of BrdU labeling solution per 0.1 ml media was added to each well and the reaction mixture was placed at 37 °C for 4hr. Following removal of the medium, 0.2 ml of the FixDenat solution was added to each well and the cells were incubated at room temperature for another 30 min. After emptying the wells, 0.1 ml of solution containing an anti-BrdU antibody was added and the reaction mixture was incubated at room temperature for another 90 min. After the removal of antibodies, and several washes with PBS, 0.1 ml of the substrate solution was added to each well. Following the incubation at room temperature for 30 min, the color absorbance of the samples was measured at 370 nm with a reference wavelength of 490 nm to correct background for blank sample (growth media without cells) using a Type M2 Spectra Max Microplate Reader (Sunnyvale, CA) equipped with SoftMax PRO4.8 software.
Determination of PARP-1activity:
PARP-1 activity was determined using an Elisa-type HT PARP apoptotic assay kit following the manufacturer's protocol (Trevigen, Inc., Gaithersburg, MD). The assay was performed in a 96-well plate. After treatment, cells were lysed with extraction buffer and the protein concentration adjusted to 12 µg/ml. The cell lysate (25 µl) was transferred to the rehydrated histone coated plates containing an equal volume of the PARP substrate cocktail. After incubation at room temperature for 30 min the contents of the wells were carefully removed. Each well was thoroughly washed with 0.2 ml of PBS buffer with and without 0.1% Triton X-100. A 50 µl portion of mouse monoclonal anti-PAR antibody was added to each sample. Samples were incubated at room temperature for 30 min. Following several washes with PBS buffer solutions, 50 µl of goat anti-mouse IgG antibody conjugated with horseradish peroxidase (HRP) was added to each well. Samples were incubated at room temperature for 30 min, and then thoroughly washed with PBS buffered solutions after which 50 µl of TACS-Sapphire colorimetric substrate was added and the samples incubated in the dark at room temperature for 15 min. The reaction was stopped by adding 50 µl of 5 % H 3 PO 4 , and the absorbance of the samples read at 450 nm in a Type M2 Spectra Max Microplate Reader (Sunnyvale, CA, USA) equipped with SoftMax PRO4.8 software. The well content without cells (media alone) was used to provide the background absorbance.
Statistical analysis:
All values are expressed as means +/-SD. The Student's t-test was used for statistical analysis and a confidence level of p<0.05 was chosen as an indication of statistical difference.
